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This manual is one of the four propellant handiing manuals prepared
ender Contract AFP33(616)-6939, Supplement 1, PN 3148, TN 30196. The
adainistrative and technical direction of this effort was provided

by Memsrs. F, S, Forbes, T. Marshall, and J. H. Smith of the AFFIC,
Edwarde Air Force Base, California. The manvals were prepared by the
Analysis and Bquipment Group of the Rockeidyne Engineering Department .
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The propellant handling uimnll were titled and identified as follows:

AP/88D-TR-61-7 Bydrazine Bandling Manual
AF/SSD-TR~61-8 Nitrogen Tetroxide Handling Manual
AF/SSD-TR~61-9 Chlorine Trifluoride Handling Manual
AP/88D-TR-~61-10

Pentaborane Handling Manual

A greup of four design-criteria wanuals were also prepared under
Contract AF33(616)-6939, Supplement 1, PN 3148, TN 30196. These
wanuals were titled and identified as follows:
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AF/S8D-7R-61-6 ‘Mechanical Sjstcm Design-Criteria
— Manual for Hydruzine
t AF/SED-TR-6i-5 Mechanical System Desimn-Critew a
s - Manual for Nitrogen Tetroxide
E AF/SSD-TR-51-4 Mechanical System Design-Criteria
i Manual for Chlorine Triflucride
AF/SSD-TR-61-3 Mechanical Systew Design-Criteria
! : Manual for Pentaboraue
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ABSTRACT

This manual presents directly usable informa-
tion for the safe handling of hydrazine. The
properties of the propellant and techniques

for hazards reduction and control are discussed
in detail. Selection and preparation of equip-
ment for use with the propellant are also pre-
sented and discussed. Propellant transfer
procedures using both gas pressurisation and
pumping techniques are discussed in detail.
Other pertinent information such ss transporta-
tion, storage, and equipment decontamination are
also presented.

(Unclassified Abstract)
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INTRODUCTION

This manual presents directly usable informution for the sa'fe handling
of hydrszine. The material presented is that evolved from botk appli-
cable experience and & thorough evaluation of the available litersture,
«épecially that originating trom the propellant manufacturer,

The need of reliable inforwmation for the safe handling of high-energy
propellants is self-evident. Although pertinent literature abounds,
the application of the published handling techniques to actual situa-
tionas cannot be successfully realized in mout cases. This frustrating
situation can be attributed to the fact that most propellant handling
information is obtaiued as a byproduct of hardware developuwent pro-
grams., This manual represents one of the first concerted research ef-
forts to formulaie safe propellant handling techniques.

The waterial covered in this manual is that which is considered essen-
tial for the safe handling of the propellact. This material is pre-
sented in a very siople and direct manner to make it usahle to sll
personnel involved in propeliant bandling operstions. In aldition,
the teclmiques ineclulded ure expected to providu additional background
to the designer of storsge and hardling systeas for hydrarine. '

The safety practicer in the xanusl nré based on the principie that:

the prevention of hazardous situacions is the most impnrtant consider-
ation for ths safe handling of h‘igh-mi(y propellants. However, iu is
acimovledged that a completely huzard-free facility cannot be ultimately
realized; iherefore, serious consideration is also given to the coutrol
of any haxard-us situation that way arise,.

*
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This manual consists of eleven sections, each section dealing with a

specific subject such as properties of the propellant, materials of
conatruction, handling procedures, and others. This arrangement allows

the user to obtain specific information expeditibusly.
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1.0

GRVERAL DESCRIPTION

Hydrazine is a clear, water-white, hygroscopic liquid with an odor
similar to that of ammonia, It is insemsitive to mechanica siock

and exhibits excellent thevmal stability at ambient temyeratures.

Hydrazine is considered a hazardous propellant due to its toxicity,
reactivity, and flummability. The propellant is harmful vhen in-
haled as a vapor and can cause serious alkali-like burus when the

‘ liquid comes in contact with the body. Being a strong reducing

agent, hydrazine reacts with oxidizing materials, inciuding co..ion
rust, liberating large quantities of emergy. In addition, lijuid
hydrazine at tcaperatures of 104 F anl above, exerts sufficient
vapor pressure to form flammable air mixtures. However, when the
propellagnt ie stored and handled properly, it need pr.sent no seri-
ous problems.

Although aqueous solutions of hydrazine are used in various rom-
mercial applications, the anhydrous furm has thus far been limited
to the field of rocket propellants. As a high-ciucrgy propellant,

the performance of anhytdrous hydrazine surpasses that pravided by
most common fuels such as kerosene, vasymmetrical dimethylhydre-
zine, ammonia, wonomethylhydraszine, and others.

Cormercial "anbydrous" hydrazine (97 percent miniwum Lydrazine
concentration, by weight) boila at abeut 239 F. As & result, it
can bhe stored for long pericds of time in compatiile iow-pressure
vessels. Precautions must be taken, however, to maintain the liq-
uid at temperatures above 30 F to prcveat the propellant f{rom
freesing. lu ardition, the propellant must be sivved uw:éor a gas-
eous nitrogwn blanket te prevest oxidation of the prcpolljant and
to reduce the vapor flammabili’y haszards.

3
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PROPERTIES

General Properties

Since hydrazine is a very hygroscopic substance, its propertiep

are significantly der >ndent upon the amount of water contamination
present. The properties presented herein pertain to either anhy-
drour hydrisire or commercial hydrazine (97 percent hydrazine and

3 percent water), or in some general cases, to both.

Appearance
Hydrazine is a clear, water-white fuming liquid at rnoa tempera-
ture, and will produce white vapors when exposed to moist air.

Gdor

Hydrazine has a distinct amsonia-like odor.

Chemical Composition

Hydra:ine, as delivered by the manufactureyr, contains a minimum
of 97 percent hydrazine (by weight), the other constituent being
primarily water (MIL-P~265364).

Solubilit
Hydrazine, being a highly polar electrolytic solvent, is soluble
in water, methanol, unsymmetricaul dimethylh,drazine, end ethylene-

diamine, but is insoluble in ethers and hydrocarbons.

Chemical Activity

Hydrazine is a cavstic liquid having the properties of extrcme

reactivity as a redr ins agent. It res:ts with oxidizing

k
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2.2

materials, including common rust, and has a tendency to cata-

lytically decoapose.
and nones plosgive.

Uncer normal conditions, hydrazine is stable
A{ temperatures of 104 F and above, hydrazine

exerts sufficient vaper pressure to form flasmable air mixtures.
The flammability limits of hydruzine iun air are from 4.67 to 100 _

perceut, by volume.

Physicochemical Properties

Property

Molecular Weight
Boiling Point
Freezing Point
Specific Gravity
Density, 1b/ft>
Vapor Pressure, psia
Viscosity, lb./!t-uc
Surfacc Tension,
lbf/ft
Critical State Data

Velocity of Sound,
in liquid

Compressilility,
adiabatic

isothermal

Flash Point, (COC)

Heat of Formation,
Btn/1b-mol, (£)

R e o AT L S VNPV S

Anhydrous

32.05

2359 F
3%.8F

1.008 a' 68 F
62.93 at 68 F
0.2at 68 F

Jry

6.5 x 10  at 68 F

0.00456 at 77 F

N6 F

2130 psia

14.6 /183
6857 ft/sec at 77 F

1.572 x 10°® uq in./
ll)f at 77 F

1.7%6 x 1070 sq in./
lbl at 77 F

126 ¥
21,600 at 77 F

5
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977 NoH, - 3% Water

———

239 F
30 F
1.012 at 68 F
63.18 at 68 F

cees e

6.58 x 10°% at 68 7

------
sesecoc

6795 tt/sec at 77 F
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2.2 (Continued)

Property Anhydrous 97% NH, - 38 Water

Heat of Fusion, 170 at F.P, ceeane
Btu/1b

Heat of Vaporization, 602 at 77 F creses
Btu/1b

Heat of Combustion, 8346 at 77 F - cesnen
Btu/1b . i

Heat Capacity 0.7358 at 68 F ‘ cetens
Btu/1b-F

Theraal Conﬁuctivity, cecens 0.29 at 77 F

Btu/hr-14°-%/11

The vapor Pressure, specific gravity, and viscosity of hydra-

zine as a

function of temperature are presented in Pig. 1, 2,

and 3, respectively.
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i i 3.0 MATERIALS

’ .

% 3.1 Materials Compatibility

!

: Hydrazine is basically compatible with a wide spectrum of materi-
ale of construction. However, considerable care must be exercised
in selactin; suituble materials due to the hazardous properties

’ ' of the propeilani and the necessity to eliminate pi-oprvllmt spills
! and leaks. '
A, Hydrazine reacts with uir, metal oxides, and oxidiszing agents,
S and absorbs water readily. Consequently, the )iydrazino transfer
f and storage systems must be free of air, loilture, rust, and con~
, tamination. The lubricants, sclvents, and gaskets utilixed in
. these systems must be chemically iuert to hydrasine.
' 3.1.1 Compatible Materials
j The following maierials and lubricants have been found to be com-
; patible with hydrezine:
Aluminum Alloy No. 1100 Stainless Steel 304
Aluminum Alloy No, 201A Stainless Steel 321
Alwminum Alloy No. 2024 Stainleas Steel 347
Aluminum Alloy No. 40A3 Stainless Steel AM-350%
Aluminwa Al oy No. 5052 Stainluss Steel AM-355*%

Aluxizum Alloy No. 6061
Aluminum Alloy No. 6066
Aluminum Alloy No. 356
Aluminum Alloy No. B356
Alusinum Allny Tens 50

be used at lemperatures above i60

.mm~m--_

R i TR L PR N Y PX

Stainless Steel 17-7 PH -
Iron-Base Superalloy A-286%
Inconel

Inconel-X _

Titanjum Alloy Ti-6A1-AV

*These alloys contain aver 0.3 perceut of mnlybdenum (Ko) and should not

Y.
10
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3.1.1 Compatible Materials ‘Continnod!

st

Chromium Plating Graphite

E Kel-P : Dow Corning No. 11
Teflon Sinclair L743
Tefion 100X (11-1-25336)

r—oed

3.1.2 Materials for Limited Service

|

The following materiale bhave been found to be satisfactory for
limited service in hydrasine:

Copper
Nickel
Johns-Mansville Packing No. 76

= ==

--— D G N N e S ey ey

Since these materials are attacked by hydrazine undsr some ex-
pected conditions or time duration, their use is not recommended.

3.1.3 Incompetibie Materials

The following materials and lubricamts have ieen found to te in-
compatible with hydruzine and must net be vsed:

i K-Mcnel Copper Plating
g B-ass Micarta _
Bronve Jobms-Hansvi'le Packing
E Silver No. 60
Zine Viton A
g Codmium Kel-F :'astomer
g Hastelloy - Myler ,
‘ Klec.rotess Nickel Plating Buna-N
Cadmium Plating Eypelon
i 1
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3.1.3

. 3.2

Incomputible Macerials Q'Contin'.ud)

Neoprene

Saran

PVC (Tygon)

Dow Corning No. 55 (MIL-G-4343)
rlube

MIL.1-6086

MTL-1~25336

Preparation of Materials ‘

All components of a hydrazine storage nnd/or transfer system
must be prepared properly prior to installativa. Preparation
procedures consist of rendering the components chemically inert
to the propellanc, -

Items suca as vaives, pumps, etc., cannot be cleaned in the as-
sembled state since solvents may damage nonmetallic components
or residues may be trapped in inaccessible areas. Consequently,
the cleaning of thesc items must be done before the component
parts are assembled.

The preparation of utirhls generally counsists of degreasing,

descaling, jassivating, and drying. The cleaning solutions uti-
lized on these o)erations shall be applied by immersing, spray-
ing, wiping, circulating, or in any other manner, as long as the
surfaces to be cleaned are cowpletely wetted in the solutions.

Any component which can trap or retain liquids shall be ’raiued
or emptied between applications of different cleaning solutisns.
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3.2.1

3.2.2

All solu*ions shall he made vith distilled, deionized, or clean
tap water und all chemicals shall be of chemically pure grade or
better. The water shall be filtered through a 40-micron nominal-

size filter.

Degreasing

Components fabricated of stainless stecl, aluminum, and aluminum
alloys can be degreased by cold flushing or vapor degreasing with
trichloroothylﬂu,‘ or by flushing wvith a mild alkaline solution
containing from 5 to 7 os of Turco #090* (or equivalent) per gal-
lon of water at 140 to 160 F. The application of the mild alka-
line solution shall be followed by a thorough water rinse.

Nommetallic components, such as O-rings, gaskets, etc., shall he
degreased by immersion or sciubbing with the mild alkaline solu-
tion described above, followed by a thorough water rinse.

Items which are not be cleaned any furthexs such as nonmetallic
components or simple eoﬁponont- fabricated of ma~“ined metal
stock, shall be dried by flushing with dry, hydrocarbon-free,
filtered nitrogen gus, or by heating in au oven at 140 to 160 F.

Descaling
Newly fabricated or reworked compememts which ha/e scale result-
ing from welding or heat treatment, or impurities resulting from
casting or forging, shall be descaled. Desc.iling solutions should
not be used after precision machining, unless the finished sur-
faces are protected.

#Turco #ACI0 is fanished by Turco Products, Inc., 613 So. Central Ave.,
Los Angeles, Califoinia.

13
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The descaling of siainless-steel componenis is accomplished as

follows:

1. Etch at room te-pcratnre for a period of no longer than 60
minutes with an Aqunoul solution containing from 3 to 5 weight
percent technical grade hydrofluoric acid and from 15 to 20

weight percent tecknical grade nitris acid.

2. Rinse thoroughly with water to remove all iraces of the de-

scaling solution.

NOTE: 1f the components are to be passivated immediately after
desceling, they need not be dried. Otherwise, the com-
ponents may be dried by vurging with dry, hydrocarboun-
free, filtered mitrogen gas or by heating in an oven at
140 to 160 F.

The desceling procedure for components fahricated of aluminum or
aluminum alloys is as follows:

1. Clean with Tarco Smut-Go* solution (1 1b/gellon of water), or
an approved equivalent cleaner, until the surfaces are visibly
clean and shiny.

2. Riuse with water to rﬁeve 11 traces of the acid solutioen.

NOTE: 1If the components are to be passivated immediately after
" descaling, they need not be dried. Othervise, the compon-
cnts may be dried by purging with dry, hydrocarbon-free, .
filtered nitrogen gas or by heating in an oven at 1AC .o
160 F.

*Turco Swut-G: is & chromic acid cleaner furnisiad by the Turco Produvcts,’

Inc., 6135 So. Central Avenr-, Los Angeles, California.
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3.2.3 Passivation

-
!2 The ;assivation procedure for components fabricated of stainless
steel is as follows:
H 1. Immerse (or a mipimum period of 30 minutes at room tempera-
R ture, in an aqueous solution containing from 45 to 55 percent
: !5 (by weight) tecknical grade miiric acid.
t ‘ .
¢ n ‘ 2. Rinse with water to remove all traces of the passivating solu-
% [h tion. '

3. Dry by purging with dry, hydrocurbon-free, filtered nitrogen
gas or by heating in an oven at 140 to 160 F.

———— - —
- am——a
-

NOTE: Acid passivation of components having highly polished or
lapped surfaces may be omitted if the finished surfaces

st

Ll V canmnot be conveniently protected from the acid solution.
- Components fabricated of aluminum or aluminum alloys can be pas-
‘ ﬂ sivated as follows:
: h 1. Twmerse for a miniwum period of one hour at room tou erature
in an aqueous solu*ion containing about 45 percent (by weignt)
i : technicul grade nitric acid.

i 2. Rinse thoroughly with water to remove all traces of nitric
ecid.

3. Dry by pu;cing with dry, hydrocarbon-free, filtered nitrogen
gas or by heating in an oven at 140 to 160 P.
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2.4 Handling
Items that have been prepared for hydrazine service shall be
handled, stored, or packaged in such a manner as to prevent re-
contamination, Large components such as valves, piping sections,

tanks, etc.. should have all openinge capped with clean compat-.

. s -

ible materials. Seall items can be sealed in clean plastic bags.
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4.0

5.1

4.2

HAZARDS

Toxicity
Rydrazine is very toxic and inbalstion of eveu dilule concentra-
tions should be aveided. Exposure of the skin to liquid or vapor
tydraziae should also be avoided. The threshold value, which has
been adopted by the American Conference of Govermmental Industrial
Hygienists, is 1 ppm. This is the waximum allowable concentration
(MAT) in which repeated eight-hour-per-day exposure may be safely
tolurated by man. Minimum odor detection in air is about 3 to 5
ppm for an average man. Higher cemcentrations can cause immedi-
ate irritation of the eyes and nese. Since hydrazins vapors are
known to cause marked olfactory fatigue, the detection of hydra-
aine by odor can be used only as am initial warning of potential
danger. If an individusl is expeasd to atrong corcentrations,

he should hold his breath, if posaible, umntil fresh air is reached.
If unable to do this, breathing should be as shallow as possible.
The affected individual should bs placed under the care of an
suthorized physician as soon az pessible.

Physiological Effacts

In cbronic exposure of test animals to hydra:inc vapors, inhala-
tion produced lung demage, inflesmation of the liver, inflamwa-
tion of the kidney, an.rexia (loss of appetite), loss in body
weight, trewors, weakness, and sfter prolonged expouiure, convul-
sions followed by death. Lung ceugestion and edema (acemlation
of fluid in the sody) appear to be the principsal effects of hydra~
zine, rogardless of the administrative method. Sowe heuolytic
(breakdr:m of red blood celle) action has been soted, but only on
the breis of limited experiwental work, Data on :.iix effect of

1?7
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hydrasine on humans have been very ii. .ted., Studies ﬁy sevaral
companies of personrel that have worked with hydrazine over long
periods of {ime have given negative results. This is mainly at-
tributed to the close adherence to estublished safety rules and

precautions,

The ~ffer* of hydrazine vapors on the eyes ia extremely irritat-
iﬁg and will cause itching, swelling, and blistering of the eye-
lids accoapanied by acute pain (very similar to burns caused by
a welding arc). Severe exposure may cause temporary blindmess,
lasting about a day, and several days may be required for cor-

plete recovery.

Contact of hydrazine with any body tissue will produce an alkali-
like burn. Ingestion or absorption through the skin will cause
nausea, dizziness, and headache. Hydrazine is toxic whether ad-
ministered orally, intravenously, by inhalation, or when applied
on the skia.

Any person having accidentally inhaled a significant quantity of
hydrazine vapor should be resied immediately and placed in the
care of an authorized physicisn as soon as possible.

If a person has suffered skin exposur: to hydrazine liquid, the
exposed area should be washed iwmediateiy with copious quantities
of wvarm water and soap, ur if the eyes are contaminated, fiush
completely with water. The person should then be placed in the

care of an authorized physician as soon as possible.

Following the initial treatment as de:cribed above, firsi aid can
be administerci as diiected by the loral medical authori‘y, Fs.

18
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this purpose, it is recommended that at least one pezson, per-
manently assigned to the' propellant bandiing area, be properly
trained in first-aid techniques. These techniques mmst beestab-
lished only by the responsible medical authority.

= ™

4.3 tire and Explosive Hazards

Liquid anbydrous hydrazine is very stable and nonexplosive, In
the abtuzence of decomposition catalysts, it has been heats:! above
500 F with very little decomposition. However, hydraziu¢ vapors
present a sericus fire hazard. Although its flash point ie 126 F,
liquid hydrazine at 104 F excrts sufficient vapor presstre to sup-
port a 4.7 percent hvdrasine-in-air mixture which is flsmmable.
The lower limit of flammability is 4.7 percent and the :-nper limit
is 100 percent by volume. The ignilion temperulure of hydrazine
in oxygen is 400 F, mnd in air 518 . Igpitivu lemperailusres ure

| Satvny [ ogueny s y 1

Vo

much lower in the presence of oxidizers. When two or three drops
of hydrasine are dropped uu a layer of ferric oxide (a primary

Qs

.
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constituent of rust) at room temperature, sparks are emitied im-
mediately and the vapor will burst into flame. Wiwn hydrazine is
dropped on ferric oxide wunder a nitrogem atmosphere, sparking oc-

>
——

curs aud the oxide becowes red hot, but flame does not appear un-
tii air is introduced. Aqueous solutions of hydrazine are less
combusiibl.: thiau anhydrous hydrazic:. Selutioms containing 40
perzent or l2as hydrasine are noncombustible. '
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5.1

5.1.1

HAZARD REDUCTION

Spills of hydrazine present a hazard from both intoxicatiown and
fire as described in the HAZARDS section. For this reason it is
necessary to preveut propellant spills whenever possible and to
control safely the spills and fires vhen Lhey occur.

Sgili Prevention

The prevention of hydrazine spills is ome of the most important
considerations for the safe handliag of the propcllant. Spills
are the main cause of personnel intoxication and facility damage.
Bffective spill reduction is accomplished by the use of properly
designed equipment and thoroughl- trained ]ierlonnol.

System Integritly

The integrity of the storage and trarsfer system cannot be over-
emphasized. The system shall be reliable, flezible, rnd casy to
operate and maintain. Some of the design criteria that shall be
incorperated into the system are as follows:

1. Only materials of construction which are definitely kunuwn o
be compatible with hydrazins shall be employed.

2. The number of mechanical joints shall be reduced to a winiwum,
thus reducirg the proﬁcbility of pronellant leakage.:

3.. The system shall be designed to vithltmd.tho maximum operat-
ing pressures safely,

4. The transfer lines shall be free of liquid traps.
5. An inert gas system shill be provided to purge and drain the
transfer syst~. . without the neces.ity of dumping the residur!

propellant cr discvanecting amy rystew joints.
20

N T et e e e e - L — - R . "L



m"‘”’"'m T B T e . e )

T A s (B at * e am < Yn— < o - e e e e e e

o O T P

|
I
T
i

e |

r—. o |ant— I——t P
-1 b oo p—— ¢ —-: M

e |

5.1.2

6. The vulves, gaskets, and instiuments used or the system must
be reliable, compatible with hydrazine, and propﬁ:{ly

serviced,

7. The hydrazine vents shall be ducted tigether and connmected
to a scrubl:r or a high vent stack.

8. Sufficient control equipment must be ypcovided to isolate por-
tions of the system and secure transter equipment during emer-

gencies or components replacement. All remote-controlled
equipment shall be designed fail-safe.

9. A gasecus nitrogen hlanketing system must be provided to pre-
vent air from getting into coatact with the propellant,

10. The transufer and storage system shall be grounded to prevent
the buildup of static electricity.

The continual observation of an operational system for possible
walfunctions can prevent serious propellent wpills. Hydrasine
leakage can be detected by the vhite vapor which is given off
by the liquid in air. If leakage is noted, corre~tive action
must be taken as soou as posaible.

Trained Personnel

Properiy tcained persomnel arc required to handle hydrarine safaler
Operating personnel shall be thoroughly familiar ~ith the follow-

ing:
1. The properties of hydrasine
2. Operation of the transfer snd -torub system

3. fnricity and physislogical effects of the pr-pellant
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4. Operation and use of the safety equipment

5. Pire and spill prevention techniques

6. Fire and spill control measures

NOTE: No person should be allowed to bandle hydrazine unleas he
a8 thoroughly familiar with the above-lisied items and he
is also confident that the propellant can b- iundled safely
with the equipment and facilities available to him.

Fire Prevention

Hydrazine presenls & serious fire hazard; thus, all means of fire
prevention should be utilized to minimize the hazard.

The flammability of hydraziné vapor can be reduced by the uss of
diluents. The lower flammability limit may be raised from 4.7 to
38 percent by volume vhen nitrogen is used as the diluont, or 37
percent when helium is used. This is one ¢f the reasons that all
hydrasine storage containers, shipping containers, and transfer
lines contain a nitrogen padding; the ether reason being ti
rapid rate of oxidation of hydrazise in air. The air oxidation
of hydrazine or the entrance of decomposition catalysts into a
hydrazine -system can bring about a slow decomposition of hydra-
zine which literates heat and raises the temperature of the sur-
roundirg surfacee. This process can continue at an incressing.
rate until the ignition temperature of the vapor is revached.

Bydrazine can ignite upon contact with a highly oxid.zed asurface
or material. To prevent fires in case of propellant spillage,
the ltorui and san'ling areas shal. be kept free of all aste.i-
als that are highly oridised or are capable of being easily

oxidized.
22
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All equipnént, tanks, transfer lines, and all other storage area
equipment capable of transmitting a spark or building up a static
electricity charge shall be properly grounded to prevent the ig-

nition of hydrazine vapors.

Folloving a hydrazine spill, the hydrazine shall be deluged with
copious quantities of water to assure thut the hydrazine has been

s e pe B R BB

diluted to 'a concentration lower than 40 percent. Water solu-
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tions containing 40 percent or less hydrazine are noncombustible.

--ummn‘immmm

Buildings which house equipment for handling hydrazine shall be
well ventilated to prevent accumulation of hydiazine vapors.

25
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6.0 HAZAHD CONTROL

; ' In case 6! hydrazine spillage or fire, all personnel shall report
to thuir prodesignated safe areas or emergency operating posts.
Immediate evaluation of the hazardous situation is necessary ao
that appropriate coniroel action be initinted in the shortest pos~
sible time. The iime period vetween the incepiion of the hazard-
. ous situation and initiation of control action skalil Ve reduced
to a minimum. This can be accomplished through proper planning,
training, and organization., The following items shall be consid-
ered in the administration of the storage snd handling areas:

- =y

1. Safe areas and evacuntion routes shall be pre-sstablished

2. Only authorized personnel shall be allowed to enter these
areas

3. At least two operating persomnel shali wear protective cloth-
ing wnd equipment during propellant handling operations

A. Periodic drills shall be performed to ensure personnel pro-
ficiency during eusrgency operations

[- 1)
.
-

Spill Contral
A hydrasine spill can be most efficiently controlled by perform-

ing the following steps chronologically:
1. B8top Lhe propellant handling operations

2. Isolate, by cloring the necessary valves, the propellant
tanks from the transfer lines

Locate the source of spill

M. Isolate the aff. .ted components by closing the necessary valv:y

5. Diepese of the spilled propsllant
2%
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The performmnce oif the first four sieps listed ahove 2hould de
cutometic and could bs performed in a very short time.

The disposition of the spilled hydrazine ca» be handled iic two
ways, depending apun the quaatity spilled and the spill ccnditions.

If small quantities of hydrasine are spills:, it is tast handled
by deluging the spill area with copisus guontities of 'mter and
flushiug the diluted mixture (below &0 percent Nzll,‘) 40 a catch
basin for further disposal.

Por cases in vhich large juantivies of hydrazine are spilled and
the ?ire danger is not too great, the hydrazina: can be drained to
a burn basin vhere the hydruzine cac be safely sccumuintied and
burned. The recidual hydrazine in the spill al'ea can then he
flushed with copious quantitiee o2 water to a catch basin for fur-
ther disposal. This wethod is preferred when laurge quantiiies are
spillud because of the difficulity and expense of chemically dispos-
ing of large quantities of hydrazine.

¥hen the firs danger is great, large-quantity spills can be handled
in the same vay as the small spills.

After the apiil is controlled, tle area wust be properly decontami-
nacted. Decontamination techniques are presented in 3ectioa 8.0.

Fire Control

Hydrazine Z.res are best controlled by deluging witk copious quan.
tities of witer. The mochanisx by which water evtinguishes hydra-
sine fires iy by dilating the nropellant to a councentration which

%
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will not support combustion. The water should be applied ia the

form of a spray in preference to water fog which is less eflactive

due Lo increased vaporization of the fine droplets in the flame.
In addition, water reduces the temperature of th§ equipment and

" materials esposed to the fire. Foams and dry chemicals can also be
uséd, bui they are less practical than the water-spray technique
and thexe is the possibility of rcignition after the cxiinguishment
g bas been uchieved.
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SAFETY BQUIPMENT

The toxicity and chemical reactivity of hydrazine dictate that ‘
suitable safety equipment be available for the protection of the
storage and handling aveas, and operating personnel. Even though
the selection of the type and degree of aafety equipment depends
apon items such as tacility design ani the various persoumel Jobu
assigoments, it is suggested that cne typ: of safety equipment be
specified and enforced. This reduces ihe -ilundoutlndinc | among
operating persounel «s to what degree of protective clothmg‘u re-
quired for a specific job assigoment, and prevents "short-cat"
methods (insufficient protection) which are difficult to control
and ususlly result im serious accidents.

Facility Safety Equipment

Pacility safety equipment shali include emergency showers, eye
wash fountains, first-aid kits, vater-spray-deluge systems, fire
hoses, and fire blankets. The equipment shall be strategically
located and easily accessible throughout the storage and handling
areas.

All personnel shall by well-informed as to the praper use and lo-
cation of all safet) equipment. The safety oquipment must be
peviodically checked for proper o:pontion. The equipment shall

be well-marked and color-coded te cemform to standard safety re-
quiremenir. Hydrasine vapor detectors with alcrm vystems capable
of measuring 1 ppm shall be installed in confined and poorly ‘nnti-
lated facilities. ,;
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7.2

Personal Safety Equipment

Personnel handling hydrazine shall wear fully protective equip-
ment. Whea handling operatinns are performed either locally or

re-dtoly, at least two operating personnel shall be fully pro-

tected at all times, so that if a spill occurs, it can be quickly
and easily :ontroiled. The followirg personai protective equip-

ment or its equivalent is recommended:

1. Flameproof coverallas
Suit, Gra-bif.o

. Gloves, polyethylene-impregnated
Hood, Gra-Lite

. Bespirator, self-contained oxygen or air supply unit

2
3
4
5. Boots, Gra-Lite
6
7

Communication system, Voice pak

All equipment wust bc readily available and be maintained clean and .

in good operating condition. A contaminated suit, for example.

can become a definite safety hazard. The operating personnel must
have a good working knowledge of the equipment and know its

limitations.
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DECONTAMIN/TION

Decontamination involves the removal of hydrazine from scquipment
to be serviced, inspacted, or replaced, and handling or storage
arcas following ¢ hydrazine spill. Decontamination procedures are

anployed to protect equipment and persounel.

Area Decontm_ignti on

Area decontamination operations are parfurzed to remove the re-

sidual hydraszine following a propellant apill or fire. ‘This is

necessary because of the toxicity of the propellant and the pos-
sible ignition or reignition hazard. Areas decontamination can be
effected by washing the area thoroughly with water. The contami-
naled solution must be collected in o basin and subsequently dis-
posed of according to local regiations. o

Equipmert Decontamination

The removal of residunl hydrasine from facility equipment can best
be accomplished by flushing the item with cepious g -ntitice of
water, them purge dry. If the item is to be reused withoui being
modified or serviced, the water used to flush the item shall be
distilied, deionizea, or clean filtered water.

All items removed from hydrazine service must he clearly labeled,

deacribing the type and extent of decontamination, and the reason

for removal,
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2.0

RANSPORTATION

Shipment of anhydrous hydrazine by coamon carrier ias authorized by
the Interstuts Commerce Commission which classifies hydrazine as a
"Corrosive Liquid." The ICC regulations define corrcaive liyuids
as, "Liquids which, when in contact with living tissue will cause
severe dsmage of cuch tissne by chemical action; or in the case of
leakage, will materially damage or destroy other freight by chewmi-
cal action, or are are liahle to cause fire when in contact with

certain materials."

Hydrazine may be transported in boxed glass carboys, drums, trail-
ers, and by tank cars in containers specified by the ICC.

The following containers have been ICC-approved and are currently
being used by the propellant manufacturer: ‘

1. ICC-1D Boxed glass carboys

2. ICC-5C 30-gallon stainless steel drums

3. ICC-5G 55-gallon stainless steel drnes
h. ICC-2695 (Special Permit'  Truck-trailer
5

. ICC-103C-W 10,00"%-gallon tank car

Each hydrazine container must bear an ICC-approved white label,
“Corrosive Liquid" des‘gnation. This label is diamond-shaped wvith
sides b-inches long, with black printing on u white background.
Any material with this label cannot be shipped with explorives or
near articles hearing yellow labels.
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Railway cars contaiaing one or more packages of ) -drazine must e
offixed with a "Dangerous" placard.

The ICC specifications and permita for shijment are dependént upon
the container design and the methods of shipment. All containers
when shipped are closed and protected aguinst leakage and damage

by gas-tight protective caps.
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STORAGE

Hydraziae can be stored for periods of several years without ad-
verse effects, either to the storage container or to the propel-
lant, providing the proper materials of construction are used,

the container and material are relatively frve of contaminants,

and the pinyeliunt is stored under an inert atmosphere such as dry,
hydrocarbon-free nitrogen.

For general storage, the IéG‘Approved container in which the pro-
pellant is transported may be used. For extended bulk storage,
stainless-steel tanks, piping and valves should be used.

Hydrasine is classified by the USAF General Safety procedures for
Chemicul Guided Missile Propellants, 1956 Manuul, as a Group 4-C,

" Combustible (Nitrogen-Hydrogen Compound). TF's technical order,

T.0. 11C-1-6 is the present authority for establishing quantity-
distance relationships for storing most of todays liquid vocket
propellants, The quantity-distance values presently established

for hydrauzine storage are presented in Table 1.

Hydrazine should be stored in area: easily accessible, with good
natural drainage, near a large water supply, with good prevailing
wind movement, an¢ free from combustible materials. Bydrtziﬁe
storage areas should also be isolated from the storage of oxidiz-

ing materials.
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APPLICABLE QUANTITY-DISTANCE VALUES FOR HYDRAZINE

)

: , . Quantity of *Barricaded Distance Unbarricaded Distance
Propellant (feet) (teet)
; it T . Poasenger
: Pounds Pounds |Inbabited| Magazine | Inhabite? ; Railvay or Magazine
; Over |Not Over |Building | Distance |Building | Public H'way | Distance(Z2)
i » ,
o 0 200 100 50 200 1mo | 100
} 200] 1,000 255 56 510 150 100
L 1,000 5,000 375 75 750 225 150
EE 5,000 10,000 435 100 870 260 200
L 10,000 | 20,000 180 125 975 300 250
. 20,000 50,000 700 150 1.400 420 300
| ’ 50,000 | **100,00¢! 900 200 1,300 545 400
. 100,000 | 250,000 1,100 | 300 2,200 650 600
Le 250,000 | 500,000] 1,400 400 2,800 900 800

: : 500,000 | 1,000,000] 1,700 500 3,400 1,100 1,000

® Barricaded, earth-covered, revetted, or underground
*Ndaximm permitted for hydrasine.
(Z)Por distances from storages except ready storage)

to operating Luildiugs use Service Puilding distance.
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11.1
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HANDLING

Handling, as defin.d hereir, includes: handling of shipiing con-
tainers; transfer of hydrazine; venting; and disposal. Personnel
performing direct propellant handling functions, with the exception
of handling of ihe shipping containers, must wear the fully protec-
tive equipment described in the SAFETY EQUIPMENT section. The
shipring containers can be handled safely without the 'use of fullw

protective equipment.

Handling of Shipping Containers

To avoid shipping container damage or rupture, they must be handled
carefully. The container must not be dropped, tumbled, draggea,
rolled, o~ alloved to bump into cther containers, walls, or

projections.

The cqntaintrn liy be transferred by meuns of truck, crane, fork-
1lift, or by any other piece of equipment capable of handling thew
safely. While in transfer, the container must be firmly secured.
The protective capsvor plugs must be installed at all times during
handling operations. )

The containers should be placvd in ithe storage area at the location
specified for the type of piupellant and container, and clearly
marked as to the condition of the container (full, empty, contami-

nated, etc.).

Any defects which might be noticed in the contaminer upon receipt
or prior to shipmeni should be reported to the resporsible parson-
nel for proper disposition.
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11.2  fransfer vi hydrazics
Hydrazine can be transferred by niing two metho¢-., The propellant
can be discharged by preuuriziu( the container with dry nitrogen
gas or by connecting a transfer pamp in the discharge line. Both
methods have been used with success. The propellant transfer system
must be chemically compatible and in good operating condition be~

fore use,

In preparing for a tranafer operationm, all personnel not directly
concerned with the vperation shall evacuate the hazard area. Ap-
propriate warning lights and signs shall be displayed to keep out
unauthorised personnel and to warm of hazardous operations in pro-
gress. Persounel performing the transfer operation shall wear tne
fully protective equipment described in the SAFETY EQUIPMENT sec-
tion. If the operations are perforsed remotely, at least two op-
erating personnel shall be ful.y dressed to facilitata proper spill
and fire control. Sufficient safety equipment siall be available
for all personnel allowed to remain in the hezard area. Supervis-
ory and emergency suppori personnel shall be notified prior to exe-
cuting any hasardous operations in the storage ares.

The propellant transfer procedures are depandent upon pumerous fac-
tors such as transi.r system design, type of prapellant containers,
training of personnel, prevailing weather conditions, ote. . L.iab-
lilhiug proper operating procedures for each specific situatiou iu
& single locument is practicelly impossidle. The>efore, the pro-
cedures presented are gonersl im mature. Ihe trauvsfer nystem sche-
watics pressnted are not fi desiyms; ‘hey are presented on
to fagilitate the ex tion of typics cedures .

»
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11.2.1

Transfer Frum D.ums (1CC and 591

The 30~ and 55-gallon-capacity hydrazine strinless-sicel drums
have two bungioles {2 and 1 in,standard pipe thread) at one
end of the drvm. The drums have a maxiwum pressure rating of
5 psig. For both puap and pressure unloading wethods, an
eductor pipe is required (Fig. & ). This pips is easily fab-
ricated by drilling a 2-inch standard plug to pass a stainless-
steel pipe, and welding the pipc to the plug. The nitrogeéa
gas-aupply source can be provided Ly using an adapter for the
1-inch bunghole or by drilling the 2-inch plug next to the
eductor pipe, welding & reducing collar with a 1/a~- or 1/2-
inck tap to both the pipe and plug (Fig. 5 ). These welds
must be capable of withstanding pressures up tu 5 psig.

The propallant is gencrally unloaded frcm the drum by pressur~
izing the container with dry nitrogen gas, Lut can also be un~
loaded by connecting a transfer pump in the discharge line.
The pressurization technique is preferred because cf the Luw
flowrate required in transferring through the small eductor
pipe and the emall propellant capacity of the drum. Only the
pressure unloading wethod is discussed in detail.

8ince the drums as received do not have sbutoff vslves o=
eductor pipes, the hyd-azine is exposed to the atmosphers
wvhen the plugs are rewoved to prepare the drums for ;ropsllant
transfer, Therefore, the eductor pipe ard pressurising line
abould be installed as soon as posvible after the plugs have
been removed 1, )} it the amount «.f muisture absorbed by Lhe
bydrazine froa the atmosphore.
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The transfer of hydiazine from 30- or 55-gallon drums by ihe
pressure unloading method (Fig. 6 ) can be performed as

follows:

1. Secure the drux in the upright position.
Z. Ground the drum.

3. Ensure that all the system valves are closed, except
valve 9 vhich must be maintained opem. The object of
valve 9 is to prevent the entrance of moisture in case

of relief device failure.

4. Cautiously and slowly loosen the 2-inch plug and re-
lieve the pressure in the drum.

5. Replace the 2-inch plug with a clean eduvctor pipe
using a cowpatible gasket to maxe an air-tight seal.
An air-tight cap should be placed over the exposed
end of the eductor pipe prior to installation to pre- ‘

. —— i B —— b o Y <y R W 01 T e s WM

vent the entrance of moisturs.

6, Purge the transfer and pressurizing-vent liaes for 1
to 2 minutes with dry nitrogen gas at 3 to & peig
prior to installation by removing the protective caps
from the end of the lines and cpening valves 1, 2, 3,
and 7. (CAUYION: The transfer line may contain re-
sidual hydrazine) After the lines have been purge,
close valves 1, 2, 5, and 7, and replace the protec-
tive cape if the lines are met to be immediatc.y in-
stalled on the ceataimer.

R S Lo

Attach th~ pressurising-vest iime to the drum at tha
l=inch buaghele or at the tap ea the cducter pipe
assembly, if se equipped.

38
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10.

11.

12.

13.

1A,

Pface & 2- to 3-inch spacer under the edge of the drum
opposite the eductor pipe connection to tilt the drum

tovard this connection.

Remove the protective caps from the eductor pipe and
valve 5, and connect the pipe to the valve, '

Adjust the dry nitrogen gas supply regulator to 3 or
Ak pasig (maximum is 5 psig).

Cpen valves 1 and 2 slowly and check for leaks. If a
leak develops, close valve 2, open valve 3, and take
the nvcessary action to stup the leak (valve 3 must %
closed and valve 2 opened tefore proceeding witl.

step 12).

Open valve 5 slowly and check for leaks. If a lesk
develops, close valve 5, open valve 4, and take the
necessary action to stop the leak (valve 4 must be
closed and valve 5 opened before proceeding vith
step 13).

Open valve 6 slowly and check for leaks. If a leak
develops, close valve 6, open valve 8, and take the
necessary action to stop the luak (valve 8 must be
closud wnd valve 6 opened befrre procesding to atep 14).

After volves 5 and 6 bave Leen opened, the propeilamt
flows f{rom the drum intc the storage tank until the
liquid in the drum is depleted or the pressures ian the
two containers equalizes. If the pressure in the two
contain-rs equalizes, closc valve 6 and open mumen-
tarily valve £ to depressurize the storage ciatairer.
The flow can be risumed by reopening valve 6.

L 1)
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When the desired quantity or all of wne available hy-
drazine in the drum has been transferred, close valve 6.

15.

Theve are seversl devices which can be used to de-
tect the compleiion of the pr:pellant transfer op-
eration. Combinations of twe or more devices are
usually required to pro\?ide the desired transter
system flexibility, Some of these devices are:

NOTE:

a. A flowseter installed in the transfer line

A scale or other weight-sensing device attached
to the drus being unloaded

b'

A calibrated level indicator mounted on the stor-
age tank

C.

16.
17.
18.

Close valve 2.
Open valve 3.

Open valve 7 and allow the dry nitrogen gas to purge
the transfer line for 2 to 3 minntes, '

Close valve 7 and allowv the pressure in the transfer
line and drum to bleed off.

19.

Close valves 1, 3, and 3.

Remove ths pressurisiag-vent line frow the drua and
cap it off. If the l-imch bunghole was used in pres-
surizing the drum, replace the adsnter with a l-inch
standard plug.

.

Remove the educter pipe from valve 5, and cap off the
pipe and the vaive. (CAUZYON: The prossurizing-vent
line =t be removed and the pressure completely bled

22.

sl




off before the transfer line ie removed to prevent the
spillage of hydrazine if the transfer line is discon
nected with pressure in the dium.)

23. Remove the eductor pipe and replace it with the 2-inch
astandard plug. If tLe eductor pije isnot to be immediately
reusad, decountuminate the eductor pipe hy flushing it

with water.

24. The drum must be properly marked (full, empty, contami-
nated, etc.) and disposed of according to operating
procedures.

25. Notify all periocnnel concerned that the transfer oper-
alion ia completed and the area is clear.

Transfer From Tank Cars or Tank Trucks

Tank cars and tank trucks have fscilities for top unloading
with built-in eductor pipes. A dome and eductor pipe system
for a tank car can be seen in Fig. 7. The pressure ratings
for tamk cars and tank trucks varies accordiug to the individ-
usl container design and is gemerally specified by ICC or state
and local codes. Ecfore hydrazine is trausferred, the pressure
rating of the container wust be established and the nscessary
systems iastalled or adjusted to prevent ovcrprouuriuﬂon.
Connections on the container may he either flanged, pipe, or
AND.

Hydrazine can be unloaded by pressurizing the shipping :ontainer
wvith dry nitrogen gas or by connecting a trarsfer pump in the
discharge line. Both iransfer technicues are discussed in

detail.
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11.2.2,1

The shipping container transfer and pressurizing-vent line
protective caps or blind flanzes must not be removed until
the lines are ready to be installed on the container. This
is done to lumit vhe amount of woistwre absorbed by the hy-

drazine from the atmosphere.

The tank cars sad tank trucks way contain shutoff valves. The
distinction is made in the procedures by diiriding the appli-
cable steps into two parts: (a) flaaged openings (containers
without shutoff valves), and (b) valved openings (containers
with shutoff valves).

Pressurization Unloading

The transfer of hydrazine from tank ¢ rs or tark trucks by the
pressure unloading method (Pig. 8 ) can be performsd as follows:

1. Plary the tank car or truck-trailer on a level posi-
tion with the brakes locked and the wheels vhocked.

2. Ground the shipping container and bond it to the trans-
fer system to elin:oate the posnibility of static spark
ignition of hydrcrine vapors.

3. Epsure that all the transfer system valves ars closed,
esxcept valve 9, which must be maintained open. The
purpose of valve 9 is to prevent the entrance of mois-
ture in case of relief device failure. |

4. (a) Flanged cgeniugs: Cautiously and slovwly looren the
pressurising-vent nozszle “lind flange or cep, and re-
iléve tie pressure in the shipping container. ’

(v) valved ope..ings: YVerify that the saippiug con-
tainer shutoff valves 1) and 11 are closed.

1)
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5.

Purge the transfer and pressurizing.vent linea with
dry nitrogen gas for 1 to 2 minutes at 10 to 15 puig
by r-maving the protective caps from the lines und
opens- : ~.lves 1, 2, 5, and 7. (CAUTION: The trans-

fer line way contain residua) hydrazine.) After the

lines have been purged, ciose valves 1, 2, 5, and 7,
and veinstall the protective caps if the liues are not

to be immediately installed on the shipping container.

(a) Flauged )penings: Remove the shipping container
discharge nozzle blind flange or cap and connect the
transfer line using a compatible gasket to make an
air-tight seal. (CAUTION: The pressure in the ship-
ping container mmst be completely bled off prior to
removing the discharge nozzle flange or cap to prevent
the spillage of hydrazine if the flange or cap is re-

moved with pressure in the container.)

(b) Valved openings: Remove the protective caps
from the transfer line and valve 11, and connect the

line to the valve.
(a) Flanged openings: Remove the pressurizing-vent

nozzle blind flange or cap, and connect the pressur-
izing-vent line to the noz_zle using & compatible gasket

‘to male an air-tignt seal.

(b) Vaived openings: Remove the protective caps from
thc pressurizing-vent line and valve 10, and comnect

the line to the valve.

Adjust the dry nitrogen gas supply regulator to a pres-
sure vhe‘ will provide a re:sonable rate of propellant

46
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11.

12.

13,

flow. Precautions must be taken to assure that the

waximum pressure rating of tha containers and trana-
fer system is not exceeded.

If the shipping container contains shutoff valves,
open valves 10 and 11,

Open valves 1 and 2 slowly ani chach for leaks. If a
leak develops, close valve 2, open valve 3 and take
the necessary action to stop the leak {valve 3 must
be closed and valve 2 opened hefore proceeding with
step 11).

Open valve 5 slowly and check for leaks. If a lesk
develops, cloae wvalve 5, open valvec 4, and take the
necessary action to stop the leak (valve 4 must be
closed and valve 5 opened bafore proceeding with
step 12). '

Open valve 6 slowly and check for leaks. If a leak
develops, close valve 6, open valve 8, and take the
necessary actiom to stop the leak (valve 8 wust be
closed rnd valve 6 opened bafore proceeding with
step \3).

After valves 5 and 6 have been 6pon0d, the proneilapt
flows from the comtainer into the storage tauh uwnt.i
the liquid in the shipping container is depleted or
the pressures ia the twe containers equalizes. If
the pressure in the two contairevs equalizes, close
valve 6, and open valve 8 womentarily to depressurise
the atorsge torx. The flow can be yesumed by reopen~
tug valve 6,

LY
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14.

When the desired quantity or all of the availabie

hydrazine in the shipping container has been trans-

ferred, close valve 6.

NOTE: There are several devices which can be used
to detect the completion of the propellant transfer
operatiop. Combinations of two or acre devices are
usually required to provide the desired transfer
-y-te- flexibility. Some of these are:

" (a) A flowmeter installed in the transfer line

15.

16.

l7o

18,

19.

21.

(d) A acale or other weight-sensing device placed
under the tank car or tank truck being unloaded

(c) A calibrated level indicator mountsd on the ship-
ping container and/or sto. \ge tank

Close valve 2.

Open valve 3.

Open valve 7 and allow the mitrogen gas (10 tn~ 15
psig) to purge the transfer line for 2 to 3 winutes.

Close valve 7 and allov the pressure in the transier
line and shipping container to bleed off.

Closc valves 1, 3, and 5. If the shipping coatmiuer
containa -hutoff valves, close valves 10 and 1i.

Remove the pressurising-vent line from the shippirg
container and cap it off.

(a) Flanged openings: Aller the pressure in ths
shippiug c.utairer te completely vent off, and then
install & Mind flange or cap oa the pressurising=

veni nossle,
A8
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(b) Valve” openings: Cop off ihe L.essurizing-vent

noszzle.

22. (a) Flanged openings: Remove the transfer line Irum
the shipping container discharge nozzle and install
& blind flange or cap cn the nozzle aud transfer line.
(CAUTION: The pressure in the shipping container must
be completely bled off prior to removing the transfer
line in order to prevsnt the spillage of hydrazine if
the line is removed with pressure in the containor.)

(b) Valved openings: Remove the transfer line from
the shipping container discharge norzle and cap the
line and nozzle.

23. The shipping container should be properly marked (full,
empty, contaminateu, etc.) and disposed of according
to operating procedures.

24, Notify all perscmnel concerned that the transfer oper-
ation is compleled and the area is clear.

11.2.2.2 Trepsfer Pump Unjoading
The transfer of hydrazine from tank cars or tamk trucks by the
transfer pump un.oading method (Pig. 9) can be performed as
followe:

1. Place the taak car or task truck on & ‘evel position
witia the btrekes locked and the wheels chocked.

2. Ground the shipping centainer and hond it to thc trans-
for system to eliminate the possibility of sitatic spark
ignitiva of hyar.sine vapors. '

3. Fusure that all -remsfer system valves are closed, excep
valve 11, vhich must be maintainid opened. ‘the purpose

L1/
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of valve 11 ia to prevent the entrance of moisture

in case of relief-device failure.

(a) Flanged openings: Cautiocusly and slowly loosen
the pressurizing-vent nczzle blind flange or cap,

and relieve the pressur: in the shipping container.

(b) Valved openings: Verify that the shipping con-
tainer shutoff valves 12 and 13 are closed.

Purge the transfer and pressuriziug vent lines for

] to 2 minutes with dry nitrogun gas at 10 to 1%
psig, by removing the protective caps and opening
valves 1, 4, 5, 6, and 8. (CAUTION: The transfer
line may contuin residusl hydrazine.) After the
lines have been purged, close valves 1, 4, 5, 6, »nd
8, and reinstall the protective caps if the lines are
not to be installed immediately on the shipping
container.

(a) Planged opemings: Romove the shipping container
dischrrge noszle blind flange or cap and counect the
transfer line using & compatible gasket to make an
sir-tight seal. (CAUTLON: The pressure in the ship-
ping container wast be completely bled off pric= te
removing the discharge noxzle flange or cap in cre.:
to preveat the spillage of hydrasine if the flange or
cap is removed with pressure in the container.)

(v) Valved openings: Remove th-. protective caps
frowm the trassfer line and valve 13, and connect the
Line to the val e.
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7. (a) Flanged openings: Remove the pressurizing-veat

10,

11.

12,

13.

14,

nozzle blind flange or cap, and connect the pressuriz-
ing=vent line to the nozzle using a compatible gasket
to make an air-tighv seal.

(») valved openings: Remove the proteclive capes from
the pressurizing-vent line and valve 12. aad connect
the liue to the valve.

Adjust the dry nitrogen gas supply reguir.tor to 10~
15 psig.

If the shipping container is equipped wiih shutoff
valves, apen valves 12 and 1%,

Open vulves 1, 6, and 8 slowly, and check for leaks.
If a leak dovolopu,v close valve 6, open valve 2, and
take the necessary action to stop the leak (valve 2
wust be closed and valve 6 opened before proceeding
with step 11). |

Open valve 5 slovliy and check for leaks. If a leak
develops, close valve 5, upea valve 3, anda take the
necessary action t¢ stop the lesk (valve 3 must be
closed and valve % opened before proceeding with
step 12).

Close ﬁlvu 6 and 8.

Open valves & and 7 slovly, and check for leaks. 1
leak develops, close valve 4, open valve 10, and take
the necessary action to stop the leak (valve 10 must
be closed and valve & opened bef,ve procecding with
step 14y '

Start the tramefe: pump.

52
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15. Open valve 9.

NOIE: 1If the transfer pumy bas lost its prime, reprime
the pump as follows:

(a) Stop the tranafer pwap.
(b) Close valves 4, 7, and 9.

(¢) Open valve 190 womentarily to depr-ssurize the stor-
age tank; valve 10 must bs closed before proceeding

with step d. ‘ i

[ N
(d) Open valves 6 and 8, and alluv the -hi*ing container
to pressurize to 10 - 15 peig.

(¢) Close valves 6 and 8.
{f) Open valves & and 7.

(g) Start the transfer pu p.
(h) Open valve 9.

16. Vheu the desired quantity or ull of the available hy-
drazine in the shipping comtainer has been transferred,
stop the transfer pump and close valvesx 7 and 9.

NOTR: There are several devices which can be used to de-
tect the comple.iom of the propellant transfer operation.
Combinations of twe or more devices are ususlly required

- to provide the desired transfer «ystem flexibility. Nome
~ of th. se are:

(s) A flowmeter installed in the tm-h.h ll’ino
I

() A scale or other weighi-sensing device placed under
the tank car or taru truck being unloadud

(c) A calibrated level indicator mounted on the shipping

container und/or storage tank
53
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17.

21.

Open valves 2 and 6, and allow the dry nitrogen gas
at 10 to 15 psig to purge the transfer line for 2
to 3 minutes.

Close valve 6 and allow the pressure in the transfer

line and shipping container to vemt off.

Close valves 1, 2, &, and 5. If the shipi.ing con-
tainer contains shutoff valves, close valves 12 and

13.

Remove the pressurizing-vent line from the shipping
container and cap it off.

(a) Planged openings: Allow the pressure in the
shipping container to completely vent off, and then
install a blind flange or cap on the pressurizing-

vent roxzle.

(b) Valved openings: Cap off the pressurising-~vent
noszle,

(a) 7langed openings: Remove the transfer line from
the sbipping contsiner discharge noszle and install a
blind flange or cap on the nozsle and treusfer line.

(CAUTION: The pr-ssure in the shipping container wust

be completely vented off prior to removing the transfer

line to prevent the spillege of hydrazine if the line
is removed with pressure in the container.)

(b) Valved opcnings: Remove the transfer line from
the shipping container discharge nozzle wnd cap the
line and nozxzle.

34
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23. The shipping container should be properly marted
(full, empty, contamivated, etc.) ana disposed of

avcording to operating procedures.

24. Notify all perscnnel concerned that the transfer oper-

ation is complete and the area is clear.

Transfer From Storage Tanks

The procedures for transferring hydrazine from storage tanks
to use or shipping containers would be similar to the proced-
ures as outlined in sections 11.2.1 aund 11.2.2. '

Yenting ‘
The depressurization of hydrssine systems occurs quite fre-

quently. Decause of the low vapor pressurve of the propellant,
venting hydrazine systems dc-s not present a serious problem.

“Two basic methods are generaily used for handling the propel-

lant vapor. These wethods are:’

1. The transfer system vent lines are connected tv a
scrubber system which remeves the propellent vapsr
from the vent gases. Many types ol scrubbers and solu-
tiops for cbsorbing the propellant vapors can be used.

_ The most common is the water scrubber.

2. A vent stack wvhich dischargzes the vented gases at lexnt
50 feet above the highest working point . in the area.
In soma cases, a nitrogen gas or air purgc is installed
in the vent stack to dilute the hyd -aziae vapors before
being, discharged into the atmespher. .

The se~ond method is gexe:slly preferred hecause of the in-

creased chauces of contaninating the transfer sysiem with water

and the added bsdling operstiom in dispousing of iLhe dilute solu-

vions of hydrasine from the acrubber,
55
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f 11.4  Disposal
% Disposal involves the controlled release of hydrezine from a stor-
! age, use, or shipping container into a syziem capable of dispos~
B ing of the prupellant assfely, and then disposing of the propellant.
: 2 The foliovwing items are essential for the proper salection and
g i safe opevation of a hydrazine disposal ares.
' 1. The disposal area shall be isolated in sccordance with
' the quantity-distance table presented in the STORAGE
! section.

2. The disposal area shall be clear of trees, weeds, brush,
: and other combustibles.

! 3. 7The area wust be provided wiih adequate fucility safety
" equipment (See SAFEYY EQUIPMENT aection).

4. One person shall necver be allowed to work in the din-

posal area ulone,

v 5. The personnel safety equipment desc.ibed in the SAFETY
EQIPMENT section must be worn during diaposal operations.

6. All personnel not participating in the disposal operation
shall evacuate the areas.

7. thoui operations shall be performed only under con-
irolled conditions.

The following wethocs are usually employed for disposing of “1y-
drazive:

1. Burning. The burming of hydrazine is general!; conducted
in & small, concretc-lined pit. Bydrazine and aqueous
solution ! Fydrazine are pl.ced in the pit by weans of
a pipe or surface chananel. “he hydrasine can be ignited
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by an igniter {squib-fired), an oxidizer such as nitro-
gen tetroxide, a torch, etc. Concentrations aalow as
40 percent by weight hydrazine in water can be burncl.
: Cuncentrations lover than 40 percent can be burned by
enriching the dilute mixture with a soluble flanmable

: i liquid such as alcohol.

‘ " , 2 Neutralization. The neutralizetion process is gemerully

‘ !_ applied to concentrations below 15 percent by weight hy-

oo ‘ drazine. Neutralization is accompiished by the addition
K l c of compounds such us hydrogen peroxide or calcium hypo-

; chlorite to the d¢ilute solution. The neutralization

' L products can ther be diluted with water below the maxiwum

; allovuble concentraticmus, as determined by state and local

' !- codes, and released. ‘

i
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